One approach to estimating the number ofla loci mapping in the/-region is dependent on determining the molecular association of different Ia antigenic specificities with distinct Ia molecules. Sequential immunoprecipitation analyses have thus far revealed that many of the defined Ia specificities are associated with one or the other of two separate Ia molecules (3, 6) . These data, taken together with serological analyses of several intra-I-region recombinant strains, provide evidence for the existence of two Ia loci, i.e., Ia-1 and Ia-3 (2,
3, 6).
In this report, we present coprecipitation analyses performed with various antisera reactive with products of loci mapping in either the I-A or I-C subregions. The data will show that only a single molecule controlled by a locus mapping in the I-A subregion may be identified. A study of the I-C subregion will demonstrate that there exist two additional Ia molecules controlled by loci mapping between the I-J and S regions. These observations indicate the presence of at least three/-region loci which encode Ia molecules detectable by immunoprecipitation. Preliminary reports of these data have been previously presented (6) (7) (8) .
Results
The genetic organization of the/-region was examined by performing experiments designed to estimate the number of Ia genes present in the known I- subregions. Coprecipitation studies were conducted by treatment of B10, B10.A(5R), and B10.A(3R) radiolabeled spleen cell lysates with various anti-Ia sera. Samples were fractionated initially on a lentil lectin column to enrich for glycoprotein and to minimize nonspecific immunoprecipitation, and were then precleared for radiolabeled Ig. They were subsequently reacted with one antiIa serum, the precipitate was discarded, and the supernate further treated with a second anti-Ia serum. The latter precipitate was analyzed by gel electrophoresis. If treatment with the first antiserum removes all antigen precipitable by the second antiserum, then the Ia specificities detected by both sera are considered to be present on the same molecule. Alternatively, if the second antiserum precipitates a residual peak of radioactivity, then the specificities detected by the two antisera are considered to be present on separate Ia molecules.
In all of the experiments to be described below, when lysates were reacted initially with a normal mouse serum and the supernate of that precipitate was then treated with an anti-Ia serum, Ia peaks of activity in the 25,000-35,000 mol wt region were always observed (results not shown). Similarly, under the conditions employed, each antiserum quantitatively removed from the lysates all its Ia reactivity in a single precipitation. No Ia-like peaks were obtained when samples were first treated with a given anti-Ia serum, and the supernate of this precipitate was further reacted with the same anti-Ia serum (results not shown).
Evidence for a Single Ia Locus in the I-A Subregion. The molecular association of Ia specificities that map in the I-A subregion was analyzed by using B10 lysates and antisera reactive both with H-2 determinants controlled by K b and Ia determinants controlled by I-A b. The antisera employed were controlled by the I-A subregion, are present on either two separate but structurally homologous molecules or the same molecule. Similar findings have also been recently obtained by other investigators (16) . Ia.20 has also been found to be in association with the same molecule as Ia.8 and Ia.9 (15) . It may be concluded, therefore, that at least one Ia locus, Ia-1, maps in the I-A subregion.
IMMUNOCHEMICAL EVIDENCE FOR THREE la LOCI
Association of Ia.15 with an I-A Subregion Molecule. It was previously reported that the reactivity of an A.TH anti-A.TL serum with B10 target cells defined specificity Ia.3, the only specificity purportedly determined by the I-B subregion (1). It was thus of considerable interest to examine whether this specificity was present on a molecule distinct from that specified by the I-A subregion (7). However, it has been shown more recently that an A.TH anti-A.TL serum detects a second specificity, designated Ia.15 (6) , and that strain B10 expresses this specificity (15) . Absorption analysis of the activity of the A.TH anti-A.TL serum used in this study indicated that it reacts with Ia. 15 and not Ia.3 on B10 cells. Strains B10(H-2b), B10.D2(H-2d), and B10.BR(H-2 k) clear antibody cytotoxic for B10 targets, while strains B10.M(H-2r), B10.G(H2q), and B10.s(H-2 s) fail to absorb this activity (D. Murphy, unpublished observations). An Ia peak of activity was obtained in this combination (Fig. 2 A) . The association of Ia. 15 with I-A subregion molecules was, therefore, examined. Figs. 3 A and 3 B) . Two main peaks of radioactivity corresponding in molecular size to the a-and ~-subunits of Ia molecules were observed. No peaks of radioactivity were precipitated from B10 extracts, thereby ruling out the presence of autoantibody and/or antibody crossreactive with I-A subregion determinants. When these experiments were conceived, it was assumed that both antisera potentially contained antibody against the products of loci mapping in the I-C, S, or G regions. Since no Ia-like molecule has been precipitated by an antiserum directed against determinants controlled by loci mapping in the S or G regions, it was initially deduced that the Ia polypeptides observed were controlled by the Ia-3 locus, which marks the I-C subregion (6) .
In view of the above deduction, the independent precipitation that occurred after treatment of a B10.A(5R) lysate first with B10.S(7R) anti-B10.HTT and second with (B10 x HTI)F1 anti-B10.A(5R) was an unexpected result (Fig. 3 C) . Coprecipitation occurred in the reverse direction (Fig. 3 D) . This pattern of reactivity demonstrated the association of different determinants with two 
FIG. 2. Association of specificity Ia.15 with an I-A b subregion molecule. B10 lysates were treated with either A.TH anti-A.TL (A) or (B10.A(4R) x A.SW)F~ anti-B10 (B). Sequential precipitations were performed in (C) and (D). separate Ia molecules, i.e., one Ia molecule is detected by both antisera, while the second Ia molecule is detected only by the (B10 × HTI)F] anti-B10.A(5R)
serum. Thus, these data suggested the localization of two Ia loci in the/-C subregion (6). Recently, two additional Ia loci, which map between the I-B and S regions, have been identified. The Ia-4 locus, which marks the I-J subregion, controls determinants that are selectively expressed by suppressor T lymphocytes (17). The immunochemical nature of the Ia-4 product is unknown. The Ia-5 locus, which marks the I-E subregion (intercalated between I-J and I-C), controls determinants expressed by splenic and lymph node lymphocytes (2, 18). The Ia-5 product is a glycoprotein having a mol wt of 25,000-35,000 daltons. Since the (B10 × HTI)F1 anti-B10.A(5R) serum used in the present analysis potentially contains antibody against both the Ia-4 and Ia-5 products, further analyses were performed to determine whether either of these products were being detected.
To test for the involvement of the Ia-4 product, strain B10.A(3R) lysates were treated with the same two antisera used above (Fig. 4) possible structural homology between these products, has been previously reported (6, 19) . It is possible that a given I-subregion codes for more than one Ia a-and fl-chain, and that these subunits are structurally similar. Sequential precipitation studies may therefore underestimate the total number of detectable Ia molecules and may not indicate the overall extent of genetic complexity of the/-region.
We are presently unable to determine whether the two loci (Ia- subregion. In addition, they indicate that two Ia loci map between the I-J and S regions. One locus, Ia-5, maps in the I-E subregion. The second locus, most likely Ia-3, maps in either the I-E or I-C subregion. Taken together, the data demonstrate that at least three Ia loci in the/-region of the H-2 complex code for molecules detectable by immunoprecipitation.
